Early initiation of breastfeeding (EIBF), defined as putting newborns to the breast within 1 h of birth, may have important benefits for both infant and mother. The aim of this study was to assess EIBF practices and its determinants in northwestern Romania. This cross-sectional study was conducted from March to June 2019, based on a sample of 1399 mothers of children aged less than 24 months. The sample was recruited from the community, from 29 cities and 41 communes distributed across the six counties of the northwestern region of Romania. Mothers responded by face-to-face interviews to a structured questionnaire. Multivariate logistic regression was used to identify factors independently associated with EIBF. Only 24.3% of the mothers initiated breastfeeding within 1 h of birth. Delivering at a private hospital (adjusted odds ratio (AOR): 5.17, 95% confidence interval (CI) 3.87, 6.91), vaginal delivery (AOR: 4.39, 95% CI 3.29, 5.88), mother-newborn skin-to-skin contact for 1 h or more (AOR: 55.6, 95% CI 23.0, 134.2), and breastfeeding counseling during antenatal visits (AOR: 1.48, 95% CI 1.12, 1.97) were factors associated with increased likelihood of EIBF. Overall, the practice of EIBF was poor. Targeting modifiable factors associated with EIBF may be used to improve early initiation practice.
Introduction
The World Health Organization (WHO) and United Nations International Children's Emergency Fund (UNICEF) recommend the early initiation of breastfeeding (EIBF), defined as putting newborns to the breast within 1 h of birth [1] . The benefits of EIBF are well-documented. EIBF encourages the attachment between the mother and her child, stimulates milk production, and exhibits positive effects on the establishment and duration of breastfeeding [2] . The first milk after birth is rich in antibodies and other bioactive components that are essential for the immunity, growth, and development of the newborn [3] . There is strong evidence that EIBF is associated with a lower risk of neonatal mortality [4] .
Despite the recognized importance of EIBF, only about 50% of the neonates worldwide are breastfed during the first hour of life [5] . As concerns Romania, there are no recent data regarding the practice of
Materials and Methods

Study Design and Setting
This study was part of a large cross-sectional survey on the nutrition of children aged less than 24 months in northwestern Romania. The survey was conducted between March and June 2019 in the northwestern region of Romania. The region is one of eight development regions in the country and comprises six counties-Cluj, Bihor, Maramureş, Satu Mare, Bistriţa-Năsăud, and Sălaj. The administrative organization of the region consists of 43 cities and 403 communes [10] . As of 1 January 2019 the northwestern region of Romania had an estimated total population of 2,551,234, including 594,391 women in the fertile age range of 15-49 years and 53,756 infants aged 0-23 months [10].
Participants and Recruitment
In the present study, the size of the sample was calculated using Cochran's formula [11] : n = z 2 pq/m 2 (n: sample size; z: standard normal deviate, which is 1.96 at 95% confidence level; p: probability of EIBF (12% according to previous studies [8] ); q: 1-p; m: margin of error (5%)). Thus, the minimum sample size required was 162. Data from 1399 mothers were gathered. The sample was recruited from the community, that is, 29 cities and 41 communes across the northwestern region of Romania. Figure 1 displays the geographical range of mother recruitment. Mothers were recruited by advertising the study in nurseries, playgrounds, and child health centers. Mothers were eligible if they were: residents in the northwestern region, if their infants were aged 0 to less than 24 months, were not affected by severe congenital malformations or chronic diseases, and were known to have no dietary restrictions. The mothers who met the inclusion criteria were approached in person and invited to a face-to-face interview after they had received proper oral and written information about the study. Written informed consent was obtained from all mothers who accepted to participate in the study. The study protocol was in compliance with the Declaration of Helsinki, and it was approved by the Research Ethics Committee of the "Iuliu Hatieganu" University of Medicine and Pharmacy Cluj-Napoca, Romania (Approval no. 74/11.03.2019). 
Data Collection
Data were collected using a structured questionnaire. Consenting mothers were able to respond to the questionnaire by face-to-face interview, which was conducted by trained data collectors. The questionnaire was developed by reviewing previous research done on a similar topic [12] [13] [14] [15] [16] [17] [18] [19] and with guidance from the WHO standardized questionnaire for infant and young child feeding indicators [20] .
A pilot survey was conducted in order to test the questionnaire for functionality and clarity prior to distributing it. The pilot survey was carried out among mothers (n = 20) in two randomly selected cities in the northwestern region of Romania, and the participants of this survey were excluded from the final study sample. The questionnaire was modified based on the pretesting results. The modifications included rephrasing some questions to improve understandability.
The questionnaire consisted of 65 questions, divided into four main parts. The first part asked general information about the mothers (age, place of residence, marital status, education, occupation, family financial wellbeing) and their infant (gender, age). The second part focused on biomedical data, including parity, gestational age at delivery, place of delivery, and mode of delivery. The third part consisted of questions regarding breastfeeding practice. The fourth part focused on aspects concerning complementary feeding practice. Data provided by questions from the first three parts of the questionnaire were used for the present study. Therefore, the time of breastfeeding initiation was measured by maternal self-report. The following question was asked to mothers: "How long after birth did you first put your child to the breast?" The responses were as follows: immediately after birth; less than 1 h; between 1 and 24 h; and more than 24 h.
Data Analysis
Data analysis was performed using STATA version 16 (StataCorp. 2019. Stata Statistical Software: Release 16. College Station, TX: StataCorp LLC, USA). Descriptive statistics were performed using frequencies and proportions for independent variables (sociodemographic data, biomedical data). Univariate logistic regression analysis was carried out to determine the strength of association between independent variables and the indicator EIBF. Variables that showed significant association with EIBF at the univariate logistic analysis were included in the multivariate regression model. Adjusted odds ratios (AOR) of significantly associated variables with 95% confidence intervals (CI) have been reported. A resulting p-value of less than 0.05 was considered significant for all statistical procedures. 
Data Collection
The questionnaire consisted of 65 questions, divided into four main parts. The first part asked general information about the mothers (age, place of residence, marital status, education, occupation, family financial wellbeing) and their infant (gender, age). The second part focused on biomedical data, including parity, gestational age at delivery, place of delivery, and mode of delivery. The third part consisted of questions regarding breastfeeding practice. The fourth part focused on aspects concerning complementary feeding practice. Data provided by questions from the first three parts of the questionnaire were used for the present study.
Therefore, the time of breastfeeding initiation was measured by maternal self-report. The following question was asked to mothers: "How long after birth did you first put your child to the breast?" The responses were as follows: immediately after birth; less than 1 h; between 1 and 24 h; and more than 24 h.
Data Analysis
Data analysis was performed using STATA version 16 (StataCorp. 2019. Stata Statistical Software: Release 16. College Station, TX: StataCorp LLC, USA). Descriptive statistics were performed using frequencies and proportions for independent variables (sociodemographic data, biomedical data). Univariate logistic regression analysis was carried out to determine the strength of association between independent variables and the indicator EIBF. Variables that showed significant association with EIBF at the univariate logistic analysis were included in the multivariate regression model. Adjusted odds ratios (AOR) of significantly associated variables with 95% confidence intervals (CI) have been reported. A resulting p-value of less than 0.05 was considered significant for all statistical procedures.
EIBF was assessed based on the WHO indicators for assessing infant and young child feeding practices [20] . EIBF was calculated according to the following Equation:
EIBF = children born in the last 24 months who were put to breast within 1 hour of birth children born in the last 24 months × 100 Table 1 presents the socio-demographic and biomedical characteristics of the participants. Out of a total of 1399 mothers, approximately 67% were aged 25 to 34 years, and most (98.8%) were married or living with a partner. The majority of the mothers (69.8%) had a bachelor's degree or higher, and 88% were employed. Most of the respondents were living in urban areas (73.4%). More than half (59.5%) of the mothers were primiparous, and almost equal proportions had male infants (51.2%) and female infants (48.8%), respectively. Only a low proportion of infants were born pre-term (12.1%). At the time of interviewing, 27% of the infants were below 6 months old, 29% of the infants were 6-11 months old, and 44% were 12-23 months old. Seventy-three percent of all the mothers delivered at public hospitals, and the proportion of caesarean sections was slightly higher (51.5%) than the proportion of vaginal deliveries (48.5%). While only 28.6% of the mothers attended antenatal birth and baby care classes, half received breastfeeding counseling during antenatal visits. The majority of mothers (75.2%) received postnatal breastfeeding counseling from a healthcare professional, but only a low proportion (21.6%) had skin-to-skin contact with their newborn immediately after delivery.
Results
Characteristics of the Respondents
Time of Initiation and the Early Initiation of Breastfeeding
In the present study, 24.3% of the respondents (n = 340/1399) had early initiation of breastfeeding. Table 2 shows that 11.6% of mothers put the child to the breast immediately after birth and 12.6% less than 1 h after birth, respectively. Nevertheless, 47.3% of mothers put the child to the breast between 1 and 24 h, and 28.4% of them put the child to the breast more than 24 h after birth. 
Reasons for Delaying the Early Initiation of Breastfeeding and Prelacteal Feeding
The most frequently cited reasons for delaying the EIBF were that "the newborn was taken over by the neonatology service for routine care and evaluation" (583/1059, 55.0%) and "I was under the effect of anesthesia" (419/1059, 39.6%). Other reasons for not breastfeeding within the first hour after birth included that "I had no energy to hold the baby in my arms" (57/1059, 5.3%). Furthermore, as reported in Table 3 , 60.2% of the newborns had been fed infant formula as the first feed. More importantly, only 38.7% of the newborns have been fed colostrum, whereas 1.1% received breast milk from another mother. Table 4 presents the univariate and multivariate logistic regressions examining the factors associated with EIBF. In the multivariate logistic regression analysis using variables that were significant at p < 0.05 at the univariate analysis, the place of delivery, mode of delivery, skin-to-skin contact after delivery, and antenatal counseling on breastfeeding were independently associated with EIBF. Mothers who gave birth at a private hospital were more likely to initiate early breastfeeding compared to mothers who gave birth at a public hospital (AOR: 5.17, 95% CI 3.87, 6.91; p < 0.001). There was an increase in the odds of EIBF among the mothers who had a vaginal delivery (AOR: 4.39, 95% CI 3.29, 5.88; p < 0.001) than those who had a caesarean section. The odds of EIBF was also higher among mothers who received breastfeeding counseling during antenatal visits (AOR: 1.48, 95% CI 1.12, 1.97; p < 0.001) than those who did not receive the counseling during antenatal visits.
Determinants of the Early Initiation of Breastfeeding
Mothers who had direct contact with their newborn after birth, either in the form of skin-to-skin contact for 1 h or more (AOR: 55.6, 95% CI 23.0, 134.2; p < 0.001), skin-to-skin contact for less than 1 h (AOR: 4.96, 95% CI 3.52, 6.99; p < 0.001), or having the swaddled newborn placed in their arms (AOR: 2.27, 95% CI 1.58, 3.24; p < 0.001) were more likely to practice EIBF compared to those to whom the newborn was brought and were only allowed to kiss.
Discussion
In the present study, only about a quarter of the mothers (24.3%) initiated breastfeeding within 1 h of birth, which is comparable with studies done in other European countries, such as the Republic of North Macedonia (21%) and Montenegro (25.2%) [6] . In contrast, this finding is higher than studies done in Bulgaria (4.6%) and Serbia (7.6%), but lower than studies done in Bosnia and Herzegovina (42.3%), Albania (42.9%), Republic of Moldova (61%), Ukraine (65.7%), Luxembourg (66.5%), Austria (78.1%), and the UK (81%) [6, [21] [22] [23] [24] . Nevertheless, the EIBF rate of 24.3% in our study is higher than the 12% reported by the Romanian Ministry of Health in 2004 [8] . Likewise, the result is higher than the average of 8.3% reported by a national infant feeding survey conducted in Romania in 2011, which calculated EIBF as the proportion of children born in the last 12 months who were put to the breast within 30 min of birth [9] . The increase in EIBF practice in Romania could be the result of a series of governmental and community-based interventions to promote EIBF and breastfeeding in general, including many activities in the 2007 World Breastfeeding Week which promoted the importance of EIBF [7, 25] . However, according to WHO criteria, the rate of EIBF reported by this study is considered "poor" (range 0-29%) [26] . Therefore, more resources from both national and international organizations are required to promote good breastfeeding practices in Romania.
The main reason reported by the mothers for delaying EIBF was the delay due to the separation of mother and child immediately after birth (55%). Similar findings have been reported by previous studies [27, 28] . This delay suggests inadequate practices at the place of delivery and highlights the importance of implementing adequate hospital policies to support EIBF. Such policies should also include discouraging the use of breast milk substitutes. Unfortunately, in this study, 60.2% of mothers reported infant formula as the first feed of their newborn. Prelacteal feeding may weaken the infant suckling stimulus and affect not only the initiation, but also the duration of breastfeeding [29] [30] [31] .
The results of the multivariant analysis indicated that factors significantly associated with EIBF practice were the place of delivery, the mode of delivery, the skin-to-skin contact between the mother and her newborn immediately after delivery, and the breastfeeding counseling during antenatal visits. In contrast to previous studies, EIBF was not significantly associated with maternal age [32] , place of residence [22, 33, 34] , marital status [16] , education [13, 14, 28, 32, 35] , occupation [14, 35] , financial wellbeing [14, 24, 32, 36] , parity [34] , gestational age at delivery [12, 13, 37] , or postnatal breastfeeding counseling [38] .
In Romania, a country with upper-middle income, maternity care is mainly provided by public hospitals and is cost-free [39, 40] . In addition, there is an increasing number of private maternity hospitals, which assist women that pay for service fees directly out of pocket or through private health insurance. In the present study, mothers who gave birth at a private hospital were more likely to initiate early breastfeeding than mothers who delivered at a public hospital. Interestingly, this finding is in contrast with a study conducted in Greece [27] , a country in which the health system shares similarities with the Romanian health system, both offering public cost-free medical services and private, paid medical services as an option. However, the finding suggests a trend towards an important differentiation between public and private hospitals in Romania. Currently, private hospitals offer high-quality services and tend to be more careful with the patient's needs than public hospitals. Therefore, in private maternity hospitals, healthcare professionals are immediately present to counsel and support the mother in the initiation of breastfeeding. This may not always be the case in public hospitals, which can be underfunded, overcrowded, and understaffed [41] . In agreement with previous studies, one of the major barriers towards breastfeeding counseling in public hospitals is associated with the excessive workload of healthcare professionals [42] . Likewise, healthcare professionals may lack education and training on breastfeeding, leading to a lack of knowledge and skills required for efficient breastfeeding promotion and support [41, 43, 44] .
Furthermore, the WHO set a value of 15% as the upper limit for medically necessary caesarean sections [45] . However, worldwide, the rate of caesarean sections has increased from an average of 13% in 2005 to more than 20% in 2017 [1] . Worrying results have also been shown by the present study, which reported the rate of caesarean sections as being 51.5%. The study also indicated that mothers with vaginal delivery were more likely to initiate early breastfeeding as compared to those who underwent a caesarean section. This finding is consistent with previous studies conducted in European countries, as well as other countries worldwide [5, 16, 18, 23, 46, 47] . The delay in initiation of breastfeeding in the case of caesarean sections may be attributed to the practice of separating the newborn from the mother immediately after the surgical delivery, but also to post-caesarean pain and to the hormonal particularities of the caesarean delivery [48] . Studies suggest that additional support in the immediate post-partum period is required for women who undergo caesarean sections in order to help them start breastfeeding as early as possible [49] . Moreover, when the health status of both mother and newborn allow, encouraging skin-to-skin contact as soon as possible after caesarean section has been reported as an effective approach to help mothers establish successful breastfeeding for the first time [50] .
In this study, mothers who engaged in early skin-to-skin contact with their newborn were more likely to breastfeed in the first hour after delivery than their counterparts. This finding is similar to previous studies indicating that skin-to-skin contact is associated with improved EIBF practice [24, 34, 51] . In addition to benefits in terms of EIBF, skin-to-skin contact also exhibits several other benefits, such as contributing to the thermal regulation of the newborn, reducing infant stress, and improving maternal-newborn bonding [52] . Despite the positive effects of skin-to-skin contact, nowadays it has become a common practice to separate mothers from their infant immediately after delivery to perform routine care [52] . However, according to the American Academy of Pediatrics, many postpartum routine procedures can be done while the newborn is experiencing skin-to-skin contact or can be postponed until after the practice of skin-to-skin contact, as long as the mother and child are in a good state of health [53] . Besides, early skin-to-skin contact and initiation of breastfeeding represent Step 4 of the "Ten Steps to Successful Breastfeeding" promoted by the WHO/UNICEF Baby-Friendly Hospital Initiative [54] .
In the present study, mothers who were counseled on breastfeeding during antenatal visits were more likely to initiate early breastfeeding than those who did not receive this counseling. This finding is in agreement with previous studies which showed that breastfeeding counseling during antenatal appointments improves the practice of early initiation [12] [13] [14] 18, 28, 55] . These results may be due to the fact that antenatal visits during pregnancy provide a good opportunity for mothers to acquire adequate knowledge about breastfeeding and understand the benefits of this practice [56] .
The present study may have some limitations. Recall bias is a possible limitation in that some mothers were asked to recall an event that occurred up to two years before the study. However, a two-year recall period is the standard recommended by the WHO [20] . Moreover, previous studies indicated that maternal recall of breastfeeding initiation provides a valid and reliable estimate for recall periods of up to three years [57] . This study may also have the limitation that it only reports on EIBF in northwestern Romania. Therefore, the results may not apply to all of Romania. A larger study including mothers from all regions of the country is required to assess the current practice of EIBF in Romania. Additionally, future quantitative and qualitative studies are needed to analyze in more detail the determinants that can lead to successful early breastfeeding. Despite the limitations, the large size of the sample can be considered a strength of the study. Moreover, to our knowledge, this study is the first that reports on EIBF practice and determinants in northwestern Romania, which helps to complete the scarce data regarding EIBF in Europe [6] .
Conclusions
The key finding of this study was that EIBF practice in northwestern Romania is poor according to the WHO criteria. The study also confirmed factors such as delivering at a private hospital, vaginal delivery, mother-newborn skin-to-skin contact, and breastfeeding counseling during antenatal visits as determinants of EIBF. Improving the practice of breastfeeding initiation within the first hour of life is required. Targeting modifiable factors associated with EIBF will allow for policymakers and stakeholders to develop and conduct tailored education programs and supportive interventions for both mothers and healthcare professionals to improve EIBF practice at a national level. Particular interest should be given to facilitate EIBF among mothers who undergo a caesarean section, as this mode of delivery is rising rapidly in Romania.
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